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(3) Cutting Insert and process for its production. 



A cutting insert is produced by form-pressing 
and sintering of powder. The insert comprises a 
top chip surface, a bottom surface, and at least 
one edge surface extending between the top 
and bottom surfaces. The edge surface includes 
at least one relief surface portion which in- 
tersects the top surface at an acute angle to 
form therewith a cutting edge. A grinding oper- 
ation is performed on the edge surface, but only 
along a lower portion thereof disposed below 
the relief surface portion, i.e., only along an 
area which is to be placed against a locating 
surface of a machine tool during a cutting 
operation. 
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The pres nt invention relates to a cutting insert 
for chipbreaking machining toots, in particular for mil- 
ling tools such as face milling tools, and to a process 
for making the insert 

Such an insert is typically manufactured by form- 
pressing and sintering of an insert-forming powder 
material to form a body which comprises a top chip 
surface, a suitably planar bottom surface that can rest 
upon a seat surface of the machining tool, and at least 
one edge surface extending between the top and bot- 
tom surfaces. The edge surface, which can be placed 
in abutment with at least one cooperating side abut- 
ment surface of the tool, is generally inclined at an 
acute angle with respect to the chip surface and at an 
obtuse angle with respect to the bottom surface, 
whereby a cutting edge is formed along the intersec- 
tion of the chip surface and the edge surface, adja- 
cent to which cutting edge there are one or several re- 
lief or clearance faces. 

For the manufacturing of such cutting inserts, in 
particular indexable cutting inserts, of hard metal, a 
direct-pressing method is frequently used, in which a 
hard metal-forming powder first is formed to the in- 
tended shape in a suitable pressing die and then giv- 
en the final strength and size by sintering in an oven 
at a temperature above 1000°C. The pressing opera- 
tion as such has been further developed over the 
years and is today so advanced that it enables the 
formation of the cutting edges and adjacent chipfor ru- 
ing faces and possible reinforcing faces with great di- 
mensional precision. However, during the sintering 
operation a shrinkage takes place (usually amounting 
to about 1 8% of the original length in each dimension) 
and due to this, the cutting insert loses some of its 
original precision. 

For some types of machining, e.g., some sorts of 
facemilling, the requirements of form and dimension- 
al precision have become more rigorous over the last 
years. Particularly insert geometries with a positive 
cutting edge require a very high degree of dimension- 
al accuracy to guarantee a satisfactory function at 
small tooth feeds. These precision requirements have 
up to now been met by so-called contour grinding, 
which consists of aftergrinding the surface(s) adja- 
cent to the individual cutting edge in one step after 
sintering. However, a serious disadvantage of such 
contour grinding is that it causes modifications in the 
micro-geometry of the insert, i.e., in the surface 
structure of the insert's edge-shaping parts after a 
surface treatment such as blasting, face grinding or 
deposition of a hardness-improving surface layer, 
which is usually done as soon as possible after the 
sintering has been finished. Thus, the width of exist- 
ing negative reinforcing surfaces is altered, as well as 
th distance from the cutting dgetoth chipforming 
surfaces. In practice, this means that the chipforming 
ability and the cutting performance of the cutting in- 
sert are diminish d and that its strength and life ar 



reduced. 

SUMMARY OF THE INVENTION 

5 An object of the present invention is to remove 

the above mentioned disadvantages by eliminating 
every form of after-grinding in the immediate proxim- 
ity of the cutting edge(s). Thus, a primary object of the 
invention is to produce a cutting insert whose working 

10 dimensions can be established with high accuracy 
without necessitating any aftergrinding of the cutting 
edges in question. A further object of the invention is 
to enable a simple and rational production of such in- 
serts. 

is In a process aspect of the invention, a powder is 

pressed to form an insert body having a top chip sur- 
face, a bottom surface, and at least one edge surface 
interconnecting the top and bottom surfaces. The 
edge surface includes a relief surface portion inter- 

20 secting the top surface at an acute angle to form 
therewith a cutting edge. That press-formed body is 
then sintered. Finally, the edge surface is ground, but 
only along a lower portion thereof disposed below the 
relief surface portion. 

25 That lower portion of the edge surface is, during 
a cutting operation, placed against a locating surface 
of a machine tool. By subjecting only that lower sur- 
face portion to a grinding operation, the insert dimen- 
sions assume a much greater degree of precision 

30 while avoiding the aforementioned problems resulting 
when the entire edge surface and/or top surface are 
subjected to grinding. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 

A preferred embodiment of the invention will be 
described below in detail with reference to the accom- 
panying drawings in which: 

FIG. 1 is a simplified top perspective view of a cut- 
40 ting insert according to the present invention, 

FIG. 2 is a transparent top perspective view of the 
same cutting insert, 

FIG. 3 is a side view of the cutting insert in con- 
nection with a schematically shown grinding tool, 
45 FIG. 4 is an end view of a facemilling tool equip- 

ped with cutting inserts according to the inven- 
tion and illustrating the positioning of the inserts 
on thefacemill, and 

FIG. 5 is a side view of the facemill of Fig. 4. 

50 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT OF THE INVENTION 

In Figs. 1-3 a cutting insert 1 of square basic 
55 shape is shown. The cutting insert comprises a top 
chip surfac 2 and a suitably planar bottom surface 3 
which is substantially parallel with the plane P 2 of th 
chip surface 2. In this square mb dim nt four id n- 
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tical edg surfaces 4A, 4B, 4C and 4D extend be- 
tw en the chip surface 2 and the bottom surface 3. 
The cutting ins rt has a positive g om try, meaning 
thatth insert's dge surfaces 4 lie in plan s that on 
the one hand form an obtuse angle with the plane of 5 
the bottom surface 3 and on the other hand form an 
acute angle with the plane of the chip surface P 2 . 

Disposed between adjacent edge surfaces are 
corners 5, 5\ 5" and 5"'. In the area between the chip 
surface 2 and one of the edge surfaces 4A are dis- 10 
posed two cutting edges, viz. a main cutting edge 6 
and a secondary cutting edge 7. In an analogous 
manner, between chip surface 2 and another edge 
surface 4B are disposed a main cutting edge 6* and 
a secondary cutting edge 7\ similar pairs of cutting is 
edges 6", 7" and 6'", 7'" being formed in the transi- 
tions between the chip surface and each one of the 
edge surfaces 4C and 4D. Each main cutting edge 6 
forms a certain angle with the secondary cutting 
edge 7 as the surface 2 is viewed in plan. In practice, 20 
this angle should lie within the range of 0.5 - 4°. 

Along a certain part of each edge surface, the 
cutting insert 1 has a planar relief surface 8, which ex- 
tends along a substantial extent of the respective 
main cutting edge 6 and whose width or height in- 25 
creases toward a corner located adjacent that main 
cutting edge. For example, at the edge surface 4A, 
the width of relief surface 8 gradually decreases in 
the direction from the corner 5'" towards the corner 5. 
This relief surface 8 is oriented in a plane substantially 30 
perpendicular to the plane P 2 , which is clearly shown 
in Fig. 3. Along a dividing or junction line 9 this first 
relief surface 8 joins a second relief surface 10, 
whose width decreases in the direction from the cor- 
ner 5 towards the corner 5'". This second relief sur- 35 
face 10 is inclined at an acute angle y in relation to the 
plane P 2 of the chip surface, for instance an angle 
within the range of 65 - 75°, suitably around 70°, as 
shown in Fig. 3. The top surface 2 includes an upper 
reinforcing land 11 joining the cutting edges 6, 7 and 40 
having a substantially constant width, at least along 
the main cutting edge 6. This land preferably lies in 
the plane P 2 and joins an intermediate surface por- 
tion 11 A which, in turn, joins a chipbreaking portion 2A 
of the top surface 2. The latter can include many drf- 45 
ferent chip breakers. 

In the center of the cutting insert there is a hole 
for the application of a suitable fastening means. 

The cutting insert described so far has been pre- 
viously described in SE 9003827-4 (& EP-A-489 702). 50 
which is hereby incorporated by reference. 

Besides the two-relief surfaces 8, 10, each edge 
surface 4A-4D according to the present invention 
also comprises a third surface portion 12 which is 
formed by grinding of the cutting ins rt. In Fig. 3 it is 55 
sch matically illustrated how this third surfac 12can 
beproduc d by applying a grinding tool 13 against the 
edg surface in question. In Fig. 3 th grinding tool 13 



is in contact with surface 4A. The cutting edge 6" on 
the diametrically opposed side 4C functions as an 
abutment for positi ning the ins rt 13 during th 
grinding operation. Mor specifically, the grinding tool 
is brought to such a depth that a precise dimension 
A is attained between the cutting edge 6" and the dia- 
metrically opposed surface 12. This is important, 
since the ground surface 12 will abut a locating sur- 
face of a machine tool in order to position the diago- 
nally opposite cutting edge during a cutting operation. 

The inclination angle 9 of the ground surface 12 
in relation to the plane P 2 of the chip surface is in 
practice somewhat smaller than the previously men- 
tioned inclination angle y of the other relief surface 
10. In practice, the difference between those angles 
should lie within the range 1 - 6° and preferably about 
4°. Thus, if the angle y is 70°, then the angle 9 should 
amount to about 66°. A junction edge 14 is thus 
formed between the two surfaces 10 and 12. In prac- 
tice, this edge 14 should extend parallel to the bottom 
surface 3, giving the surface 12 a constant width W 
along its whole length. In practice, the width of this 
surface 12 is about half of the insert's thickness T, al- 
though it could alternatively be less or greater. How- 
ever, the width W of the ground surface 12 should al- 
ways amount to at least 40% of the insert's thickness 
T. 

Naturally, the grinding operation is resource-de- 
manding in that it requires time and energy. In order 
to reduce time and energy consumption to a mini- 
mum, the cutting insert has been provided with a pre- 
ferably centrally placed recess 15 on each edge sur- 
face 4A-4D during the form-pressing step. This re- 
cess divides the ground surface on each side of the 
cutting insert into two surface portions 12, and 12 2 . 
In practice, the length of the recess 15 can be as 
much as 25 - 35% of the whole length L of the ground 
surface 12, so that the total surface area of the sur- 
face portions 12, and 12 2 is about 75 - 65% of the 
area that the ground surface would have had if it had 
not been interrupted by the recess 15. 

While the surfaces 8 and 10 next to the cutting 
edges are kept in the same shape as formed by form- 
pressing and sintering steps, the surfaces 12 are pro- 
duced by grinding. This enables a very high degree 
of dimensional accuracy to be attained in that the tol- 
erance of the aforedescribed dimension A between 
the individual grinding surface and a diametrically op- 
posed cutting edge (i.e., the variance of that dimen- 
sion A from a desired value) will lie within a very small 
range, i.e., the range 1 - 20 um, preferably 1 - 10 urn. 
The individual ground surface 12 is not a real relief 
surface under any of the cutting edges; it merely 
serves as an abutment surface in connection with a 
side abutment surface f th machining tool for pos- 
itioning the insert during cutting. 

Figures 4 and 5 illustrate a facemiller 1 5 equipped 
with a numb r of cutting inserts 1 according t th In- 
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vention (although the cutting inserts in Fig. 5 ar 
shown with a differently shaped chip surface than the 
cutting ins rt shown in Fig. 1 ). Th cutting inserts are 
placed into recesses of the milling cutter 15 in such a 
way that the milled angle in the working piece will be s 
90°. In each individual recess of the milling cutter 
there are three separate abutment surfaces, viz. a 
bottom abutment or seat surface 16 against which the 
bottom surface 3 of the cutting insert is placed, a first 
side abutment surface 17 and a second abutment 10 
surface 1 8 against which two of t he edge surfaces 1 2 
of the cutting insert are placed, while the cutting 
edges of the other two edge surfaces are in a working 
position. Generally, the geometry is such that the ra- 
dial rake angle a is negative and the axial rake angle 1 5 
p is positive. Decisive for the machining accuracy is 
on the one hand the radial dimension B between the 
rotation axis of the milling cutter and a peripherally sit- 
uated main cutting edge 6 on the individual cutting in- 
sert, and on the other hand the axial dimension C be- 20 
tween the upper, planar surface 19 of the milling cut- 
ter and the secondary cutting edges 7 of the individ- 
ual cutting insert. These dimensions B and C are of 
course dependent upon the dimension A between the 
individual cutting edge and the diametrically opposed 25 
abutment surface 12 which abuts either of the surfac- 
es 17 and 18. By making this abutment surface 12 in 
the form of a ground surface, not only the benefit of 
high dimensional precision is realized, but also the 
basic advantage that the micro-geometry of the cut- 30 
ting insert can be maintained unchanged after sinter- 
ing and a possible surface treatment. In this way, inter 
alia the reinforcing faces 11 which were produced dur- 
ing the form-pressing and sintering steps, can keep 
their original width, and the chip breakers in the chip 35 
surface 2 can keep their positions in relation with the 
cutting edges. 

The invention is naturally not restricted to what 
has been described above or to the embodiment illu- 
strated in the drawings. Thus, it is also feasible to use 40 
the inventive concept for cutting inserts with another 
polygonal basic form than the square shape, e.g., a 
triangular shape. It is even feasible to produce circular 
cutting inserts with the lower portion of the sole cir- 
cumferential edge surface being ground. Further, the 45 
cutting insert according to the invention can also be 
applied to other chipbreaking machining tools than 
just facemillers. 

Moreover, it is pointed out that the cutting insert 
according to the invention need not necessarily have so 
two cutting edges 6, 7 and two distinct relief surfaces 
8, 10 separated by an inclined juncture edge 9. Rath- 
er, it is also possible to produce the cutting insert with 
only one relief surface and one single cutting edge 
along each side (in th cas of a polygonal cutting in- 55 
s rt), whereby that relief surface joins a ground sur- 
fac having a smaller angle in relation with the chip 
surface than th r li f surface. 



Furtherm re, the design of the chip breakers on 
the top surface f th cutting insert can vary quite 
considerably, as well as the form and the dimensions 
of all possible reinforcing fac s. 

The inventive concept is also applicable on cut- 
ting inserts made of other materials than hard metal, 
as long as a powder is form-pressed and sintered. 



Claims 

1. A process for producing cutting inserts for chip- 
breaking metal cutting comprising: 

pressing a powder to form an insert body 
Including a top chip surface, a bottom surface, 
and at least one edge surface interconnecting 
said top and bottom surfaces, said edge surface 
including a relief surface portion intersecting said 
top surface at an acute angle to form therewith a 
cutting edge; 

sintering said press-formed insert body, 

and 

grinding said edge surface only along a 
lower portion thereof disposed below said relief 
surface portion. 

2. A process according to claim 1 wherein said 
pressing step includes forming said edge surface 
with a recess along said lower portion to divide 
said lower portion into spaced apart sections and 
thereby reduce the surface area to be ground. 

3. A process according to claim 1 wherein said 
pressing step includes forming said edge surface 
with an additional relief surface portion located 
below the first- named relief surface portion, said 
grinding being performed below said auxiliary re- 
lief surface portion. 

4. A process according to claim 1 wherein said 
pressing step forms a polygonal insert body hav- 
ing a plurality of said edge surfaces forming cut- 
ting edges arranged diametrically apart. 

5. A process according to claim 4 wherein said 
grinding step is performed on each of said lower 
portions while a diametrically opposing cutting 
edge is placed against a stationary locating sur- 
face and such that a dimension between said 
lower portion and said diagonally opposing cut- 
ting edge has a tolerance In the range of from 1 .0 
to 20 ujti. 

6. A process according to claim 5 wherein said tol- 
erance is from 1.0 1 10 urn. 

7. A process according to claim 1 wherein said lower 
porti n has a width of at least 40% f the thick- 
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ness of said insert body. 

8. A cutting insert for chipbreaking machining com- 
prising a pressed and sintered powd r body hav- 
ing a top chip surface, and a bottom surface, and s 
at least one edge surface interconnecting said 

top and bottom surfaces, said edge surface in- 
cluding a relief surface portion intersecting said 
top surface at an acute angle to form therewith a 
cutting edge, said edge surface being formed by 10 
grinding only along a lower portion thereof dis- 
posed below said relief surface portion. 

9. A cutting insert according to claim 8 wherein said 
lower portion of said edge portion includes a re- 1 5 
cess dividing said lower portion into spaced apart 
sections. 

10. A cutting insert according to claim 8 wherein said 
edge surface includes an additional relief surface 20 
portion located below the first-named relief sur- 
face portion. 

11. A cutting insert according to claim 8 wherein said 
body is polygonal and includes a plurality of edge 25 
surfaces forming diametrically opposed cutting 
edges. 

12. A cutting insert according to claim 11 wherein a 
dimension between each ground lower portion 30 
and a diagonally opposing cutting edge has a tol- 
erance in the range of 1.0 to 20 jxm. 

13. A cutting insert according to claim 12 wherein 

said tolerance is from 1 .0 to 1 0 urn. 35 

14. A cutting insert according to claim 8 wherein said 
ground lower portion has a width of at least 40% 
of the thickness of said insert body. 

40 



45 



50 



5 



EP 0 555 192 A1 




EP 0 555 192 A1 




7 



F7g 5 



EP0 555 192 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



EP 93 85 0011 



Category 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document with indicatioB, when appropriate, 
of relevant paantcs 



Relevaat 
to claim 



CLASSIFICATION OF THE 
APPLICATION flat. d.S ) 



P,D, 
A 



EP-A-0 414 910 (KABUSHIKI KAISHA KOBE 
SEIKOSH0) 

* page 7, line 37 - line 42 * 

EP-A-0 392 729 (ISCAR) 

* figures 6,7 * 

EP-A-0 489 702 (SANDVIK) 

* claim 1; figures 1,3-5 * 



1,8 



1,4,8,11 



1,4,8,11 



B23P 15/28 

B23C5/20 

B24B3/34 



TECHNICAL FIELDS 
SEARCHED (Int. Q.5 ) 



B23P 
B23C 
B24B 
B23B 



The present search report has been drawn up for all da 



Plata nfieatfc 

THE HAGUE 



Dale ef GomdtUM «f Utt » 

18 MAY 1993 



PLASTIRAS D. 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 
Y : particularly relevant If combined wttb another 
document of the sai 



A:ti 

O: 

P: 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing data 
D : document cited in the application 
L : document cited for other reasons 



idocumn 



of thai 



b patent family, corresponding 



8 



